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SECTION A:  Z-TRANSFORMATIONS 
 













 ;   
1.1.1 Find { ( )}z x k   
1.1.2 Find { ( 2)}z x k  .           (7) 
 










 by using partial fractions.     (6) 
 
1.3 Find 2{ }kz k e  .         (3) 
1.4 If ( ) 1;x k k   find { ( 1)}z x k  .        (3) 
                     [19] 
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  
   
 
 2.1.1 Use partial fractions to find ( ).x k       








    
 










    
  
, use the power series method to find (3) and (4).x x  (6) 
                               [18] 
 
 
QUESTION 3  Use z-transform methods to answer the following: 
 










. Find an expression for ).(kx                  (6) 
3.2 Given the forward difference equation 6 ( 2) ( 1) 2 ( ) 0x k x k x k      with initial 
data (0) 0 and (1) 7x x    
3.2.1 Find an expression for ).(kx    
3.2.2 Now calculate (2) and (3).x x        (8) 
                     [14] 
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MAT1AW4 ENGINEERING MATHEMATICS 4, MAY 2016 
 3 
     









 if ( ,0) 1 and ( ,1) 0.
u x y






































xfxu . The two ends of the bar are kept 
at zero temperature for all values of t so that the boundary conditions are 
0),6(),0(  tutu  for 0t . By separation of the variables: 




)sincos(),(   .  


















 if 0,0  tx  by 
using Laplace transforms with respect to t subject to the conditions 
xxu 4sin2)0,(   for a bar of length 40  x  where 0),4(),0(  tutu .     [15]
  
TOTAL SECTION B:      50 
